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. INTRODUCTION AND SUMMARY 
This paper, which describes mining mothods at-Internaticnal Minerals 
& Chemical Corp.!s potash.mine.in Eddy .County, N..Mex., is one of a series 


being preparea.by the Mining Branch.of the Bureau of Mines en mining methods 
and practiccs in various mining districts of .the United Etates, 


The mine shefts and surface plant or International Minerals & Chemical 
Corp. are situated in sec. le, T. c25., Ro. 29 E., N. Mc Pw. M., abcut 26-1/2 
miles by .paved highway east of the city of Carlsbad (figs. 1, 2, and 3). A 
spur line of the Atchison, Topcke & Santa Fe Railroad connects the mine with 
the Clovis-Pecos branch of the same roai near Loving, a few miles south cr 
Carlsbad. This spur also serves the refinery of United States Potash Co. 


This repart gives the history and dsscribes the geology of the district. 
‘Methods of prosnecting, exploration, sampling, and estimaticn of tonnago and 
values are explained; development and mining methods ere discussed in con- 
siderable detail; transportation, ventilation and drainage are outlined; safer 
mefsurcs are noted; and the wage scale and organization are mentioned. 
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This circular was prepared under the general supervision of J. H. Hedges, 
chief of the Tucson Branch, Mining Division. | 


Aclnmcvledgmont is made to the executives and staff of International 
Minerale & Chemical Corp. for pcrmission to publish this paper and for their 
valuable assistance. Special acknowledgment is duo W. P. Morris, minc 
superintencent, G. C. Weaver, chier engineer, end H. L. Gardner, mine engineer. 


HISTORY 


- In 1911 Congress mado the first appropriation available for potash 
research to the Bureau of Soils and the Geological Survey. Although funds 
were limited, many possible sources of potash, including brines and saline 
deposits, were investigated. In 1912 Jd. A. Udden, of the University of Texas, 
discovered potash salts in well bailings in the Permian basin in Dickens 
County, Tox. Finally, in 1926 the Bureau of Mines and the Geolcgical Survey 
obtained an appropriation to core-drill the salt strate of the Permian basin 
in Now Mexico and Texas. Meanwhile, in 1925 the Snowden & McSweency Co. had 
founda cryetals of the petash mineral sylvite in oil-wcll bailings near Carlsbad, 
N. Mex. This latter discovery, together with the work by the Government | 
bureaus, lcd to the estadlishment of the present potash industry near that 
city. 


The first company to bestin work in the Carlsbad district was the American 
Potash Co. (later changed to United States Pc tash C6) 5 which started to sink 
its first shaft in 1929 and shipped its first potash ore in 1931. The second 
company to begin operations was Potash Co. cr America, which started its main 
shart in 1933 and chipped the first ove in 1934. The third company in the 
district wes Union Potash & Chemical Co., later changed to the Potash Division 
of Internavional Minerals & Chemical Ccrn., which started shaft sinking in 
1936 and shipped its first ore in 1°40. 


The Potash Division of International Minerals & Chemical Corp. originally 
was orgenized in 1936 as Union Potash & Chemical Co. when the leases and 
assets cf Texas Fotesh Corp. and Independent Potash & Chemicel Co. were con- 
sclidatcd. The property consists of several thousand acres of leased State 
and Government land situated a few miles south of United States Potash Co.'s 
mine, about 25-1/2 miles east of Carlsbad by paved U. S. Highway 62 and a 
paved road southward past the United States Potash mine to the International. 
The mino, which is ebout 17 miles due east of Carlsbad in an alr line, also 
my be reached from the south over a dirt road from near United States Pctash 
Co.'s refinery. Tho No. 1 shaft, main office, refinery, ghops, etc., are 
eet in the northeast quarter of sec. 1 228., Rk. 29 E. (figs. 2 
ON. Des : | 


Ths Ne.. 1 shaft was started in September 1936 but was stopped in November 
1937, thon started again in October 1938, and completed to a depth of 992 fuet 
in Jamuary 1940. In April 1940 the No. 2 shaft was started some 4,100 feet 
northeast cf the No. 1 shaft and was finished the following ycar. This No. 2 
shart was tc be used for ventilation, etc. An intensive underground-development 
cempaign wes started in June 1940 and Sinisicd in October of the same year. 
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Work on the refinery was started in June 1940 and completed in September. In — 
January 1941 the mine was producing about 2,000 tons of ore a day; at the pre- 
sent timo (January 1948) the output kas boen increased to over 5,400 tons 
daily. 


GEOLOGY ° 


The goneral geology in the Carlsbad potash district is similar at all 
three cf the producing mincs. The surface is covered with sand, caliche, and 
evpsite to a depth of several feet; the Rustler formation, of Permian age, 
occurs below the surface matcrial for a depth of several hundred fect; then 
the Salado (salt) formation (also Permien), which contains the potash deposits, 
occurs boneath the Rustler. | 


The Rustlor formation is of lete Permian age and lies unconformably upon 
the Saledo formation. It is approximately 400 feet thick and consists prin- 
cipally ot gypsum and red beds, with sevoral dclomite, sand, and gravel beds. 
Some of these dclomite beds are porous and contain large amounts of wator; 
because this water usually contains gypsum and cther salts, it is not suitable 
for human consumption. . 

At the No. 2 shaft about 35 fect of sand, caliche, and gypsite occur 
unéerlain by the Rustler formation from 35 to 407 feet. At 407 feet the 
Salado formation is encountered. From 215 to about 250 feet the water-bearing 
Rustler dolomite, the largest or the water-bcaring dolomite beds, occurs 
Below this dolomite lies the Rustler a mET ECR which consists coeens of 
clay and shalo, with some gypsum. . 


The Salado cr salt formtion, which lics benoath the Rustler, consists 
chicfly of halite beds separated by beds or bands of anhydrite and polyhalite. 
Some of the halite beds are over 100 feet thick, but the anhydrite and poly- 
halite range from only a few inchos to a fow fect. The mximm thicimess of 
the Salado in the vicinity of the mino probably is about 1,600 feet. There 
are about 45 persistent sulfate beds and as many halite beds. The potash 
deposits lic neer the middle of the formation as originally laid down and 
650 to 900 fcct boncath the surface. Through this 250-foot thickness there 
are. numerous thin beds rich in potash-beering minerals, chiefly sylvite, with 
langbeinite and some carnallite. At the International mine, two such beds 
are being mined. The No. 2 bed (or No. 26 bed, as named by the Geological 
Survey) occurs about 755 fect beneath the surface and is being mincd for its 
lengbeinite content. Some sylvite occurs in this bed, although it is made up 
chiefly of langbeinite. The No. 2 is persistent in occurrence on the pro- 
perty, but its potash values are very erratic. The No. 4 bed (or 28 bed, 
according to the Survey) also is being mined. This bed cccurs about 880 feet 
below the surface and consists of sylvite with halite. On the property the 
No. 2 bed averages 5 feet in thiclmess, whereas the No. 4 (or 28) bed averages 
9 fcet where mined. Both beds grads rather abruptly into barren halite both 
above end below, but the lateral transition gonerally is more gradual. How- 
aver, barren misses of halite, called "salt horses", occur irregularly 
threughout both beds. | 
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Lae VOLE 
METHODS OF PROSPECTING AND EXPLORATION 


All vrogpecting end exploration at the property of International Minerals 
& Chomical Corp. were limitcd to crilling holes from the surface. Most of 
the holes wore churn-drilled from the surface through the Rustler to the 
paledo formation, thon diamond-drilled through the Salado to a point well 
below the 26 bed. Nine holes were drilled before Union Potash & Chemical Co. 
was organized. Sincc then many additional holes have been drillea, the more 
recent ones through the Rustler by rotary drill, then into the Salado by the 
same rig using a diamond bit and core barrel. The first holes were spotted 
somewhnt &t random, but latcr holcs were planned to explore the property 
thoroughly in advance of undergrcund development and mining. 


In the method where churn drilling was used through the Rustler forma- 
tion, the hcle usually wés started 10 inchus in diametcr, then reduced to 
8 inches, and finally to 6 inches, so that a 5-3/16-inch casing coulc always 
be placed in the top of the salt. The hole was churn-drilled into the salt 
for several fect so the last casing would heve solid foundation. This casing 
was securely scaled at the bottom, so that water from the Rustler fcrmation 
could not gct into the hole and also to. prevent the solution used in core 
drilling the Salado formition from leaking out at the top of the salt into 
the more porous Rustler formation. After the 5.3/16-inch casing was set in 
the salt, the hole was continued with a diamond drill, which cut a 2-1/2-inch 
core. During ciamond drilling a special double-tube core barrel was used. 
A brine solution was used instead of water, so that the salt core would not 
be dissolved. Usually a saturated sylvite solution was used, although it 
has been found that a saturated carnallite sclution seems to be better, as 
it prevents leaching or etching of any carnallite in the core. The solution 
was pumped down through tho drill rods, then between the inner and outer 
tubes of the special core barrel]., then out to the bottom cf the driil hole 
through small ioles in the face of the diamond bit. In this way the drilling 
solution came in ccntact with the core only at the cutting face of the bit, 
and etching or leaching of the core by the solution was kept at a minimm 


When a rotary drill rig was used, the hole through the Rustler was 
drilled by employing a regular rotary bit, and the drill outfit was mounted 
on a large truck. After the hole entered the top of the salt, it was cased; 
then the rotary bit was exchanged for a double-tube core barrel and special 
diamond bit, and drilling wag continued with a brine solution, as explained 
when the hole had been started frcm the surface with a churn drill. More 


\ 
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detailed descriptions of the appar techniques used- in drilling the salt 
formition have be .n published. | 


“METHODS OF SAMPLING AND ESTIMATION OF TONNAGES AND VALUES 


Tho physical differences between potash ore and halite (salt) are such 
that visval inspection by the sampler or boss will determine what is ore and 
what is wasto. The top limit of the ore is sharply defined, as it lies > 

trectly below a pronounced clay seam. The top holes in a room, breakthrough, 
or entry round are so drilled that they ond in this seam. The lowcr limit or 
the sylvitc ore varies from 3.0 to 4.5 fect below the lower salt marker. The 
mine samplers watch this lower limit very carefully, and every two weeks they 
iscuo-a corrected “standard” sheet, which gives tho position of the lower ore 
limit measured in fect and inches down from the top cf the lower salt marker. 
Abrupt variations with respect to tho lower limit ure noted immediately. 


At times selective mining is resorted to, as when the lower half cf the 
face is in salt. In that case, undercutting and drilling procced as usual, 
excopt that the lcowor half (the salt) is blasted first. The salt is loaded 
out; then the top hal’ of the face ig blasted and loaded out as ore. 


On both the 800- and 900-foot levels channel samples aro cut along the 
rib in all rooms and breakthroughs. These samples are cut so that they always 
occur on a piller. In thie way the position of tho sample is not destroyed, 

' and aftor plotting its position on the assay map it could be re-cut and 
checked it the need should ever occur. Over a period of time it is felt that 
the averago analyscs ol these samples give a fairly true value of the ore in 
place. Samples are cut only in orc, boginning at the top of the face and 
prececding downvard until cither the lcwer limit cof the ore or the floor is 
reached, 


In sempling the cores from exploratory Grilling, they were first measured 
in the field, then placed in core boxes, and taken to the main mine plant. 


Wroth, Jas. S., Spocial Features of Core Drilling in the Salt Beds of 
Wostern Texas ond New Mexico: Bureau of Mines Inf. Circ. 6156, 1929, 
15 pp. , 

¢. Hayes, E. P., Supplementary Notes on Core Drilling in the Salt Beds of 
Western Texas ‘ond New Mexico; Tests 13 to 24: Bureau of Mines Inf. 
Cire. 6679, 1933, 11 pp. : 

53. Pierce, R. Aw, and Anderson, L. D., Potash Compary of America - Pro- 
ducer of Sylvite at Carlsbad: Eng. and Min. Jour., vol. 142, No. 12, 
December 1941, pp. 38-39 (description of drilling). 

4, Sctorms, W. R., Diamond Drilling of Potash Reserves in Eddy County, N. 
Moy.: Bureau cf Mince Rept. of Investigations 3861, April 1946, 11 po. 

5 Harloy, G. T., and Weaver, G. C., Prospecting for Potash in the Permian 

Basin Area, Noar Carlsbad, Now Mexicc: Am. Inst. Min. and Met. Eng. 

Tech. Pub. No. 2056, Chicago Mecting, February 1946, 6 pp. 
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Figure 6. - Section through No. | shaft. 
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Wooden boxes, which hold 25 feet of core in five 5-foct rows, usually are used, 
but recently fiberboard boxes thet hold 10 feet of core in five 2-foot rows 
heve beon used. The letter boxos are mch ezsicr to handle, as they weigh 
much less thar the wooden boxes. At the mine laboratory the core that conteins 
ore is cplit in halves, then one of the halves is split into quarters. One 
quarter is dclivered to the Federal Geological Survey for their record when 

the hole is drilled cn leasea Government land, whereas the other quarter is 
analyzua by company chemists. ‘The second half ig kept at the mine for a 
record. | 


In the mine leborat Ory a complete colored strip log of the core le made, 
and 2 written log noting all mcacuromente and details is prepared.2 D/ 


In estimting tonnéges and values of ore, the core from each surface drill 
hole thet enccunters ore is assumed to be representative cf an area around it 
ini a radiue cf 1,000 fect. Holes are usually drilled about 2,COO fcet 

— so that circles with 1,000-foct radiuses drawn esround them are tangent 

slightly overlapping. Whon several holes sco drilled show the presence of 
cre of commercial grade and thickness in a bed, such ore is assumed to be con- 
tinuous and is outlined by straight lines drawn tangent to the outer adjacen: 
circles in the group for an area estimation of the ore. Isopachs then are 
drawn acrocs the arca outlined, the areas of which are found witn a planimeter. 
Core annlyses are weighted according to the thickness of the bed at each hole, 
and the grado of the ore bediv is estimated by arithmetically averaging the 
analyses of adjacent drill holes to apply to the areas betwoen them, This 
method of colculating oro roserves las proved to bo quite Bccure ue, e the 
mradc of ore &s mincda has been within 1 Rercene Of. East estimates Oo. 


DEVELOPMENT METRODS 
Snafts 


The main or No. 1 shaft (figs. 3, 4, 5, and 6) at the International mine 
was sterted in September 1936 and completed to a depth of 992 feet in January 
1910, Work was stopped on this shaft in November 1937, then started again in 
October 1938. No. 2 shaft (rigs. 3, 4, and 5) was startcd in April 1940 and 
finished the following year to tho 900-foot level. Both shafts are connected 
to the two mine levels - the 800-foot level, which is 787 feet below the 
coller of No. 1 shaft, and the 900-foot level, uae is oe feet below the — 
collar cf the samo shaft. 


No. 1 shaft wes sunk with compressed cir-powered drills and a small single- 
drum hoist driven by a 125 horsepower clectric motor. This hoist later was 
used for sinking No, 2 shaft 4,100 feet northezst of No. 1. No. 1 has three 
compartments, cach 5 feet 6 inches by 5 feet 8 inches inside the shaft 
timbers. ‘Iwo compartments are for hcicting, and the third is a meanway. It is 
concreted from the surfaco to 25 fect below the top of the salt, or for a 
depth of about 430 fect. The shaft is timbored with S- by 8- in. fireproofed 
timbers from the surfacc to the bottom. As the salt stands very well no con- 
crete was necessary below the 430-fcot point. 


2/ Harley and Weaver, citcd in footnote |. 
6/ Harley and Weaver, cited in footnote 4. 
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Wo. 2 shat't also was concreted from the collar to the 430-foot point, or 
23 foot into the salt. It is timbored above the salt, similar to No. 1, with 
two hoisting compartments, each 5-fect 6-inchos by 7 feot in the clear, and a 
7- by 8-foot menway. Below the concrete, onu end plate and two dividers are 
placed in hitches cut in the salt and then sealed in with concrete. These 
Form two heistiny compartments and a manway. End plates end dividers are 8- 
by 8-inch stecl "H" beams. The hoisting compartments in the salt both are 
5-fout 6-inches by 7 feet, whereas the manway is & fect long by 7 feet wide. 


No, 1 chaft is used fcr hoisting ore, men, and supplies, and for ventile- 
ticn. No. 2 shaft ie used for mon and supplios as well as for ventilaticn. 
At No. 1 the chaft was sunk 90 feet tolow the 900-foot levcl to provide space 
for a crusher, bins, and 1 skip loader. At No. 2 shaft a small sump and 
pump atation wore located at the 425-foct point to catch any water that might 
enter the chart, however, none was enccuntercd in sinking this shaft. In 
sinking No. 1 shaft the main watcr-bearing stratum was encountered between 
220 and. £40 feot below the collar. A 6-inch pipe ring was instelled around 
the shaft at the 2h0-toot levcl, whore tho wator was collccted and then 
transported by a 6-inch vertical pipeline down to a pump ctation on the 302- 
foot level. There the water was collected in & sump, then pumped to the 
survace. Fumping ia automatically controlled. It is estimatcd that about 
LOO gallcn: a minute arc handled. 


In sinking No. e shaft, a crew of nine men was used on cach of thres 
shifte, This crow consisted of ono shift boss, five miners, two tcplanders, 
and one hoirtman. The six mon in the shaft cid ell work, including, blasting, 
mucking, timbering, and concreting. In general, the practice in sinking 
throvgh the Rustler formation above the selt was to kvep the bottom or the 

shart 25 to 30 fect below the lnst timber sev. After each round wes blasted 
and micked, another set of timbers was placed. Wher fcur sets (covering 20 
feet) had Seen placed below the last concreted secticn they were lagged 
flush with the outside of the timbers, and the cpen spaco between ths last 
set and the rock walls was closed by nailing planks tc the bottom of the 
set. Theso planks served as a footing for the concrete. Arter the roin- 
rercing steol was placed, concrete was lowcred in a bucket and poured from 
tre last set upward. The concrete of the previously poured sets wes chivpec 
off at @& slant all around the walls at its lower end to furnish a fresh 
bonding surface. Anchor pins made cf short pieces of reinforcing steel were 
placed in holes drilled into the rock walls of the shaft to serve as a dond 
between the concrete and the rock, or hitches were cut in the rock walls at 
intervals and allowed to fill with concrete. 


No. 1 shaft sinking procedure was gimilar to that for No. e shaft. 


Shaft pillars having a 450-foot radius vere left around each shaft at - 
the 800- and 900-foot levels for prctection. 


7 Hubbell, A, E., The Unicon Potazch & Chemical Co.'s Enterprise at Carlgbaa: 
Eng. and Min. Tours, vol. 1h2, No. 4, April 1942, pp. 46- 30. 
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I.C. 7511 
Main and Cross Entries 


After shaft stations had been cut on the 800- and 900-foot levels, the 
ériving of double entries bezan irom No. 1 shaft to the ore deposits. This 
shoft had been completod in January 1940. By May 1, 1940, 600 feet of double 
entry had been driven on the ©00-foot end 150 feet on the 800-foot level. 
Work then was stopped temporarily pending the arrival and installation of a 
rotary dump at the No. l-shaft 900-00t level station, skips in No. 1 shaft, 
and iene loaders, CagoreUeer ss electric drills, and heulage equipment 
for the ming. 


As the potash-bearing beds were lying ncarly horizontally, it had bcen 
decided to uec coal-mining methods and machinery to mine the ore, as was teing 
done in the other two potash mines in the district. All vnderground opera- 
tions wore to be mechanized as mich as possible, and electricity was to be 
uged almost solcly for power. A cable in the shaft from the power house on 
the surface to the 800-foot and 900-foot levels furnisned altcrnating current 
at 2,400 volts. Portable transformcrs on each level stepped this current down 
to 226 volts for use in electric drills, undercutters, loaders, ctc. Motor- 
gonerator ects changed the alternating current to 250-volt. direct current for 
troll:y locomctives and battery-charging scts. 


Intensive development work wes started on the 900-foct level on June 1, 
1940, in ordcr thet ore might be developed and mining startcd by the time the 
refinory was finished. On September 28, 1940, the driving of entries was 
started again on the 800-foct level. The No. 1 shaft had beon sunk very 
closc to the langbeinite deposit on the 800-foot level, but was some distance 
from the main sylvite ore body on the yOO0-foot level, so several thousand feet 
of entry had to be driven on the latter before ore could be reached. On this 
level dowble entries were driven due nerth from No. 1 shaft for 820 feet. with 
frequent breakthroughs between entries for ventilation. From the 820-foot 
point the entries were driven No. 56° Ol' E. to the sylvite deposit. Entries 
on the S00-foot level were dziven directly above. the 900-foot level entries, 
but for only & short cistance, as the langbeinite deposit was situated close 
to the sha:t. | 

From No. 1 shart to the 900-foot level ore body the entries were carried 
15 feet wide and 8 feet high, the double entries being 53 feet apart, center 
to center. At first, breakthroughs 8 by 15 feet in cross section and 38 feet 
long were spaced 150 feet apart. Later, the breakthrough interval was length- 
ened to 180 feet when it was found that ventilation was good in the entries. 
When the sylvite ore body was-entered, entries were widened to 20 feot. 


Coal-mining equipment embracing shortwall undercutters (fig. 7) with 
9-foot cutter bars were used to undercut the face of an entry. These machines 
cut a kerf about 5-1/2-inches wide and 8-1/2-feet deep across the bottom of 
the entry face. This gave two free faces for blasting and helped reduce the 
powder consumption, as the salt formation is very "rubbery" and difficult to 
break. Entry faces were drilled by using electric post drills (fig. 8) and 
auger steel with gpecial detachable bits. During the period, of intensive 
development work, miners drilled on one sice of an entry face while the 
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undercutter was working on the other side. At first 4O-pound rail was used in 
the entries, but these were later replaced by 60-pound rails. Forty-pound 
rails were used ncar the face and were replaced by heavier ones as the entries 
advanced. The broken mick from the two headings was loaded by trackless-type 
loaders (fig. 9) into 5- 1/2- ton mine cars, whicn were svotted at the loaders 
and then taker, when loaded, to sidinzs a short distance behind the face by 
6-ton storege-battery Locomotives, Cars then were picked up from the sidings 
by 8-ton trolley and cable-reel locomotives and taken to the shaft station. 


In driving the entries during thie initial development campaign, three 
shifts were worked. The crew at the face on each shirt consisted of a ahift 
boss, an undercutter operator and helper, three drillers, a loader operator 
and helper, a motorman on the gathering locomotive, and a laborer or nipper. 
In addition to these nine men at the face, there were six additional men, 
comprising a repairman, a powderman or shot firer, a mcker, the hoistman, 
and two topmen. A crew cf electricians installed trolley lines, power cables, 
etc. | | 


On the 900-foot level the crews averaged 42.3 feet per day for the first 
week after Juno 1, 42.7 fect the second week, and 55.1 fect the third week. 
On uly 15 the development work was placed on a bonus basis, and the daily 
footagc rapidly increased until 154.5 feet were driven on September 18. On 
that dey a round was undercut, drilled, and blasted in 70 minutes in one head- 
ing while the loading crew was mucking out the other entry. In this work 
70 tons woro broken and moved per round end 15 to 19 8-foot rounds were broken 
per 2h hours. Time studies were made at the time by G. T. Harley, who then 
was ramaatey| superintendent. These studies are summarizcd in an earlier pub- 
licetion.< | 


When the sylvite body on the 900-foot level was reached, double cross 
or pancl entries were turned off the main entry at 90-dogree angles every 
1,160 fcet and driven up the ore body. On Octcber 26, 1940, this intensive 
dcvelopmont campaign was stopped, and the actual mining of ore began. The 
retinery bcgan eens langbeinite ore on October 1 and sylvite cre a little 
later. 


Lator development work has been carriea on in mich the same way although 
at a moch elcwer pace. 


Drilling and Brusting 


Drilling anc blagting in the International mine is mech the same in devel- 
opment workings and in the rooms where the actual mining takes place. Post- 
mounted electric avger drills (fig. 8) are used, tho awer steel having special 
detachable bits for drilling. Drills are powered by l- 1/2 horsepower, 220- 
volt, a.c. mtors. Drilling specd is 28 inches a minute, . Steel and bit wear 
are not excessive. Three lengths of stecl serve to drill holes up to 11 feet 

in depth, Pk sig | . 


S7 Hubboll, A. H., cited in footnote 7. 
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At the start of operations on the 800-fcot level in the lengbcinite ore, 
wet-type compressed air-driven drills were used because of the hardness of the 
cre (langbcinit. is about as hard as limestone). However, these drills soon 
were abandoned, because the salt dissolved in the water and also bocause of 
the attendant danger of short circuits in the clectric cquipment. Experi- 
mental work was done with special bits used in the electric post drill, and 
bits finally were perfected for ausor stcel that cut the hard langbeinite © 
but'at a substantial saving over the old air- drilling methods. The bit now 
used is 1- 3/4 inches in diameter. 


On the 37OO-foot Teel. ane clectric post-mountcd drill with auger steel 
has bcoen used since the start or operations. ‘Bit diameters are 1-3/4 and 
1-5/8 inches. Tne drill rcund as used in entries is shown in figure 10. 
Usvally 15 holes are drilled in an 8- by 16-foot entry in three rows, ag 
shown. The signt line of the entry is marked on the face by the face boss 
by sighting irom survey stations in the entry; then the position of each 
vertical row of holes also is marked on the face ty actual measurement from 
the sight line. It has been found that just a matter of a few inches off on 
the location of the drill holes will result in a badly blasted entry, as the 
sylvite and galt formation (usually called sylvinite) is very spongy or 
rubbery. ‘Tne langbeinite on the 800-fcot level is brittle and breaks easily. 


Blasting is done at the end of each shift. Separate magazines 4are pro- 
vided on both levels for dynamite and primers. The latter are made up ynder- 
ground by the primerman and then are taken to the face to be blasted in | 
specially constructed hand cases. On the 900-foot level powder is hauled to 
auxiliary magazines in specially insulated cars equipped with insulated 
couplings. Holes are fired electrically, the primers of each round being. 
connected in ceries. The blasting circuit is taken from the regular 220-volt 
a.c. line, although a senarate blasting line is available for use. Powder 
consumption is about 0.6 pound for each ton of langbeinite ore broken and 
0.75 pound for each ton cof sylvite ore. The top holes at each side of the 
face are lcaded more heavily than the others , ag they have a tendency to 

"collar." ; 


MINING METHODS 
Mining 


As the room-and-piller methods of mining potash had peen.used successfully 
by United States Potash Co. and by Potash Co. of America in the Carlsbad dis- 
trict, this method was used by International in mining their potash ores. 


As described under Development Methods, double main entries were driven 
N. 56°04' E. through the sylvinite area on the 900-foot level, cross entries 
being turnec off at right angles or normal to the main entries. These double 
cross entries (or panel entries) at first were turned off every 1,160 feet, 
but this was changed latex to abovt 1,760 feet. Double main entries aiso were 
driven N. 56°ok' E. from No. 2 shat rt, as shown in figure 4. Mining panels 
were tnen laid out between these entries, 175-foot barrier pillars being 
lert along cach side of the double main entries and emaller chain pillars 
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being left on each side of cross or panel entries. Where no main entries 
eccurred, barrier pillars were left across the panel every 49h feet parallel 
to main entries. In each panel, rooms (?ig. 11) were turned off at right 
angles to the cross entries, so that the rooms were parallel to main entries 
(N. 56°00)! B.). These rooms were usually 36 feet wide and wore driven about 
halfway to the next cross entry (see tig. 4). Breakthroughs, which also were 
36 feet wide, were driven at 90° angles to the rooms or N. 33°56' W., leaving 
the pillars between rooms and breakthrough 34 by 42 feet. In the initial © 
pancls on the 900-foot level those pillars were 40 by 80 feet, but in later 
panels they wore cut down to 34 by 42 feet. | 


On the 800-foot level, as tho langbeinite ore body occurred very close t» 
No. 1 shaft, main entries were driven just ds on the 900-foot level; these 
double entrics are above those on the 900. Main entries were driven 820 feet 
due north from the shaft, then turned N. 56°Ok' E., parallel to the 900-foot 
level entrics. No work was done in the 450-foct shaft pillar except for entrie 
(sce fig. 4). .At first, on the 800-foot level, rooms were driven N. 33°56! W. 
whereas breakthroughs wore driven N. 56°ok' E., exactly the reverse of those 
on the 900-foot level.. Later workings were driven parallel to those on the 
900. ; 7 | 


The operational cycle in mining is about the same as in development work. 
Tho face is undercut, drillec, blasted, and the ore is loaded by trackless 
loaders into shuttle cars. Drilling and blasting have been described under 
the section on Development Methods. ‘Undercutting, loading, and haulage are 
Gescribed below. | | _ 3 | 


Undercutting 


All room and breakthrough faces are undercut by shortwall undercutting 
machines (fig. 7), preferably before the face is drilled. Undercutters are 
equipped with 50-horsepower a.c. motors and have 9-foot cutter bars, which 
cut a kerf’ about 5-1/2 inches’wide by 8-1/h to 8-1/2 feet deep. Cutting speed 
is 6 to 7 inches 4 minute. Machines are transported from one working face to 
another on the 800-foot level on self-propelling, caterpillar-treaded trucks: 
equipped with long trailing cables. These cables are plugged in at various 
points, and the truck carrying the undercutter is able to move from one section 
to another. A small electric fan is mounted on the truck for ventilating the 
face while the undercutter is working. A hand auger drill also is carried on 
the truck for drilling the anchor pin holes in-the floor (cables from the under 
cutter are attached to pins placed in these holes). For long hauls on the 800 
level the machines are loaded cn trucks pulled by shuttle cars or a battery- 
operated mine tractor (fig. 12). On the 900-foot level these machinea are 
moved from one face to another on the self-propelling trucks. 


The undercutter makes a cut either just below the ore in the salt or. 
alcng the lower edge of the ore. It is operated by an operator and a helper. 


Loading and Haulage 


All loading now is -done by self-propelled, ceterpillar-mounted loaders 
(fig. 9). Formerly, loading in rooms was done with a. triple-drum electric 
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Figure I1. - Map of area on 900-foot level. 


Google 


zewsazpuy 40 fsoezanog) "Sou 


(*d409 | 


eoiwoyg 9 Sle4eulW jeuo! 


Em 
I 


Original fron 


THE OHIO STATE UNIVERSITY 


Google 


v 
i 


bry 


Ft 
eS 


Digiti 


("dog [eolwoyg PF S[esOUIW [BUO!ZeUIOZU; Jo ASez4N0Q) *"4yed 94}}NYS AdXkz-AB|[O4) - “"E]| B4NB14 


("d409 [BO1wayy » S[P49UIW [BUOI}ZeUIaZU; Jo A$834N04) 


"de sulw Bulpeo, st yorum ‘yokaauoo O}U! Hulpeojun 4sed-9133nyYs 


h49}}eqQ-abes0xS - “4, o4nbi4 


7 4 — 
2 ; 


("4109 jeo;wey) 3 sje 


JOulW peuo }}peusezU} 


40 ks034N09 ) 


"9A1 OWODO | adk3- 


aes 


Ka, O4l - 


*gj aanbld 


= J / 


rg 
STATE Uh 


E 
~ 


THE OHIO 


I.C,. 7511 


hoist and scraper, but this method s00n was abandoned for the caterpillar- 
mounted loader. These machines load directly into shuttle cars averaging 600 
tons a shift. The machines are serviced at mid-shift, and preventive main- 
tenance is practiced, with the result that direct repair labor and material 
costs are very low. A low truck with removable ramps is used on the 800- 
foot level to transport the loader for long distances. This truck is hauled 
by @ shuttle car. One of these loaders can load 150 tons an hour of run-of- 
mine ore. It operates easily in piles 3 to l2 feet high and in rooms 15 to 

36 feut wide. Two or three shuttle cars will serve one loader, although hauls 
should not be over 500 feet. A loader is operated by an operator. 


On the 800- foot level, all haulage is done with rubber-tired shuttle 
cars (fig. 13).2 g/ These cars are of tne trolley-cabdle reel type. Double 
trolley wircs are placed in main and panel entries and in haulage rooms. 

The cars move up to the working faces from the entries by means cf 600-foot 
trailing cables attached to the trolley lines. After these cars are loaded 
they travel back to the main haulage entry, where the ore is dumped into 
transfer raises. These raises go to the 900-foot level. On that level the 
ore is drawn out into mine cars and transported to No. 1 shaft. The roadway 
for the shuttle cars is mintained by sprinkling it with "bug dust" (fines 
made by the yndercvtting machine) and then wetting this dust. A hard, durable, 
smooth roadway results. Occasionally this roadway is dragged to smooth it. 
Hauls of 2,500 fcet between the loader at the face and a transfer raise have 
been maintained with little drop in loading efficiency, except that four 
shuttle cars are required to serve the loader. <A rubber-tired, battery- | 
operated mine tractor (called a "jeep") (fig. 12) is used on the 800-foot 
level for hauling undercutting machine trucks, etc. A specially insulated 
rubber-tired truck is used for hauling dynamite from the shart to the powder 
magazine. This truck also is pulled by the mine tractor. No track or trains 
aro used on the 800-foot level. | 


On the 900-foct level, ore is loaded into storage-battery shuttle cars 
(fig. 14), which haul the ore to loading points and then dump it into mine 
cars. Track is laid in the first rocm north of barrier pillars. Shuttle 
cars discharge into mine cars either by the aid of ramps or by dumping into 
elevatins; conveyors, which then load into the cars. Cars are spotted at the 
loading points in the rooms and then haulcd to main-line switches by trolley 
locomotives (fig. 15). . Main-line locomotives are discussed in the section 
on Transportation. 


Shuttlc cars are operated by one man. 
TRANSPORTATION 


As has been mentioned, all havlage on the 800-foot level is by trolley- 
cable reel shuttle cars. Battery~-operated tractors are used for moving 


9/ Harley, G. T., Threc Years of Shuttle Cara at International's Potash Mino: 


Eng. and Min. Jour., vol. 145, No. 5, May 1944, pp. 62-65. 
Harley G. T., Mochanization of Operations in Potash Mining: Min. Cong. 
Jour., vol. 32, No. 11, November 1946, pp. 2-28. 
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equipment, hauling dynamite, etc. On the 900-foot level storage-battery 
shuttle cars haul and dump the ore into mine cars, track being laid elong 
tho rooms at Gh-foot intervals. 


On the 900-foot level, trolley or storage-battery locomotives are used 
for spotting and gathering cars in rooms and new entries. These loaded cars 
are taken to sidings in the min entries, where thoy are picked up by main- 
line trolley locomotives and taken to No. 1 shaft. The langbeinite ore from 
the 800-foot level is drawn from transfer raises on the 900 and hauled in mine 
cars to the shaft. : 


International uses 13-ton trolley locomotives for gathering and 20-ton 
ones for main-line haulege. Two 13-ton lccomotives connected in tandem are 
planned for main-line service. The 20-ton locomotives then will be used for 
gatnering service where severe grades exist.. Spotting locomotives are 13-ton 
trolley cr battery types. | | | 


All underground track gage is 42 inches. Sixty-pound rails are used in 
main and cross entries, whereas 40-pound rails are used in rooms. Untreated 
wooden tics are used in all track. The wooden ties are ballasted and tamped 
with undercutter "bug dust" or fine waste salt. Moisture from the air dampens 
this fill end’ makes & very good ballast as well as a preservative for the ties. 


' Mine cars are of the rectangular-body type holding 6.2 tons of run-of- 
mine cre. Swivel couplings are used. Cars are dumped by a rotary car dumper 
(fig. 16) at Nc. 1 shaft, being fed to this dumper by gravity. By using 
swivel couplings, cars do not have to be unhooked from the train while dump- 
ing. | | : 


From the rotary dumper the ore goes to a hopper and a pan feeder, which 
feeds the ore to a single-roll tcoth crusher. Dumper and feeder can handle 
250 tons an hour. Ore is reduced in the crusher to 5-inch, then goes to 
eithor of two bins - ono for sylvite and the other for langbeinite ore. Fror 
these bins the’ ore is drawn into skip loaders, which automatically fill the 
)-ton skips. 


Eoisting in No. 1 shaft is done in balance in skips hung beneath cages. 
When one skip is loading below the 900-foot level, the other is dumping at 
the headframe on the surface. Hoisting is done by a double-drum hoist geared 
to an 800-horsepower d.c. motor operating from a 600-kilowatt, automatically 
governed, motor-generator flywheel set and using a 1-5/8-inch steel cable. 
Cages only are used in No. 2 shaft. 


' VENTILATION 
During the initial development stage and before No. 2 shait was completed, 
the manwav compartment of No. 1 shaft was lagged off from the other two conm- 
partments. Fresh air was blown by a fan down this manway compartment to the 


800- and 900-foct levels, thence to the working places through 1 entry of the 
double entry syetem, then returned to the shaft through the second entry, and 
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cn to the surface through the hoisting compartments. Small auxiliary electric 
fans with canvas ventilation tubing were used to ventilate dead ends. 


At present the mine is ventilated by fresh air that comes down Nc. 1 
sre“t and exhausts up No. 2 shaft. Forced ventilation is obtained from 
three 60-horsepower fans. One fan is on the 800-foot level directly north 
of No. 2 shatt. The other two fans are on the 900-foot level close to No. 2 
aha t ; , 


Some 130,000 cubic feet a minute of fresh air is drawn down No. 1 shaft. 
About 70,000 cubic feet.a minute splits and goes to the 800-foot level and 
60,000 cubic feet a minute goes to the 900-foot level at No. 1 shaft. The 
900-foot level draws off about.30,000 cubic feet a minute from the 800-foot 
level at No. 3 raise. , 


The fresh air cn the 600-fcot level splits at No. 1 shaft, part of it 
going; south and west and continucusly ventilating panels 3 through 17. The 
other split gces north and sast and verntilates the entries in the east part 
of the 800-foot level and panels 19 and 21. 


The ventilation is very similar to that in coal mines where the room-and- 
pillar metiod of mining is used. Fresh air follows the main-line haulage and 
on through tne haulegcway of cross or panol entries, sces along the worxing 
faces, then through a pancl regulatcr coor tc the return aircourse entry, 
and on to No. 2 shaft. Regulator docrs at the end of each panel give panel 
ventilation control. Overcasts take this rcturn air over haulageways. Canvas 
brattices cr solid stovpings are used to seal off worked-cut rooms and pbreak- 
throughs, so the fresh air goes oniy along the working faces. Wooden doors 
are uscd 21. the cntrance cf vooms and in breakthroughs that contsin track 
(sec fis. 3). Rooms that go through the panel barrier pillars are scaled off 
with solid stoppings. A'’wcoden door is used at the most advanced room pass- 
ing threush the barrier pillar. Small. portable electric fans with canvas 
ventilation tubing sre used to ventilate dead-end entries, breakthroughs, 
and roornce 


DRAINAGE 


No water wag found while sinking No. 2 shaft. Water is pumped from No. l 
shart as hee been described. 


The company normally cbtains all water for plant use through a pipeline 
trom Carlspad to the mine site; water is also pumped to the mine from a deep 
well, or wells, near the Pecos River. Occasionally, water that ia pumped from 
the No. 1 chaft pump station or from a deep well near the shaft is introduced 
into the circuit. Standby wolls in the valley some distance from the surface 
buildings and shafts also may supply water in case cf emergency. 


SAFETY MEASURES 


The promotion of plant safety ig recognized as a highly important company 
policy and receives the cooperativo support of all plant cfficials. As the 
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success of any sefety program depends largely on a harmonious and productive 
relationship’ of the entire plant personnel, the organization is headed by a 
superintendent of Industrial Relations for combining the safety regulaticns, 
working methods, and working agreements tiat have proved their value under 
operating conditions. A safety engineer has direct supervision of the safety 
work, Every effort is made to keep the program on a practical basta. 


As a@ whole, the safety program docs not differ radically from the commonly 
accepted form. Sefety meetings are held for each underground crew at 6-week 
intervals. Moticn pictures are shown frequently, and the various problems 
relative to safety are discussed at the samo time. On the surface, the main- 
tenance anad construction crews and other crews that have hazardcus occupations 
and occasicnal disabling injuries are called for periodical safety mectings. 


Regular safety inspections are conducted monthly in conjunction with 
throe Union Sefety Committees of three men cach, representing the mining 
department, the crushing, milling, and loading departmont, and the maintenance, 
construction, and power department. Other regular inspections are made quar- 
terly with the New Mexico State Inspector of Mines, quarterly with the resident 
enginecr cf tie insurance company, and semiannually with an engineer from the 
Safcty Division of the Fedcral Bureau of Mines. 


No cffort if made to have a flashy or spectacular safety program. Reliance 
for rosults is placcd on a conservative program that is continuously stressed. 
by the supervisory staff. Safety is kept in front of each employee as often 
as is practicable and possible. 


All accidents, regardloss of severity, are investigated immediately, 
and etatemcnts are taken from the injured man and from witnesses to fix the 
responsibility. A complete analysis is made to determine the cause and to 
devise remedics that will avoid a recurrence, 


Variant and frequent safety inspections arc made by the Safety Engineer 
ac follows: = 


\ 


1. To visit with the men on the job and to sce that safety fs not mere 
taught but is practiced. 


2. To discover hazards end faulty habits and correct them before acci- 
dents occur. 


3. To make a point of checking the use and care of tools, equipment, and 
all other safety.devices. 


4, To promote and see that good “housekeeping” is observed. 


5. Te see that safety rules and regulations are complied with and to 
observe the need. for acditional rules, signs, and notices. 


6. To locate, inspect, end keep serviced all plant fire-fighting equip- 
ment. 
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7. To see that all parts of the mine are ieee ventilated: Sind make 
periodic ventilation tests ana survey's. i 
ae 
8. To distribute first- ~aid’ Viepiigeneee posters, and other eatery 
messages. 


Accident reports are ‘required. for each accident, regardless of i 


ee 4 @ 8 


aid room ALL. accidents are reported immediately to the insurance sates 80 
that employees may be protected if a minor injury develops into something 
serious and becomes compensable. Accident statistics are maintained in the 
form cf charts, graphs, and other. visual aids to measure results and to plan 
the safety program. ao. 
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Year Frequen Severity 
1941 54. 35 12.06 


-19ghe ..,.. , 52.40 a 9.79 

-1943,... ... 18.15 1.56 

co) 1) 18.60 - 4.22 

1945, 22... «217.222 - 3.08 - 

1946... 20.20 | 2.25 
WAGE SCALE 


- 


Chemical Corp.'s potash mine as of August 21, 19h7: 


Mine Departmen : a | - - ay rate 
Relief repair OME a facsiee escals oatoes c unscecioesdin cane es 1 


LOS0MAN «swore eiere-00o oce: a 2 Oe 46 88 : ba (i 
POWAEYMAN . cc cnccccceccccececcccescercescecesevecece. EB 1.64 


Miniers.c:l a ies ariisieccisdinaweoe ness susieeseee snes 1.64 
SHAT Willan s <snuiccwicpeneeseme sate cehive te weueesewee se 1.64 
Loading-machine operatoreceocccccoeces coccccecccss 1.64 
Undercutter Opera Core se sccekee sei oe pede amas beens 12.64 
Mic GG Pm Tecne hed erevsreis Wreerdaeteiyece 6.64 eine a ee ce wlee 1.64 
Shuttle-car Qperatoresrnccecerccsecesvccccscccsscece 1.64 
DYEG WMA, wid vida nisientt eiciasnves- trea wees oe ereeea a eae ee tenes 1.64 
Maintenance man, lst clagse.cccccccrccccccscccccsccs 1.64 
Welder nid treme ocean ea neestcese den see ees o sees oes 1,64 
LEMONAN isis see eueek ese eG eaee See wae eeeeweiee ee 1.64 
EEO eis S56 eee Sse se we tases ec evs Ss sw ew Swe ee 1.58 
Drill Ver. cn sie nska wee eer Gaye deen ewes eee weceece: “1450 


Ventilation MMe aneagaaee @aeeasvoeaeeseoeesveeeweeeeeeoeeesveceee , 1.54. 
Grizzlyman (while working ) @eeeeees een ep eevoeeveee eevee ees eaeoe Ls 52 | 
PLD OMA Ms \eteee-e-0 550.6 ae S68 O06 SOROS 6G SS OSes 5k 
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or 
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Mine Devartment: 
Undaercutter NGU PCI s:4.6-o8 ont ebSoe G66 is FSG Ses uS 


Primermn (not handicapped)...cccscccccccscccccceen 


Bay =GOWl MAN 6s «46o.0 6 oe.s b4ees 6 awe OOO CE woe se aes 
Maintenance man, Cd Clagtessccccccscasvcescvccsevee 
Trip iter tee ee eT ee eee CT ee eee ee ee ee re ee 
Cason NOVDGRs i442 deck tee sbwes dieses ee Ves aseeek ses 
EPEC ic NGd PON. sesso cs ted siete ous Ge eee el Sue ee eeweeee« 
Vontilation. helper. sessccvsescccscsvccssvcccescseves 
Top NSTC G8 6.56 5:5 ater Ws Siew B yane Sie wise 25,8 erew 6 oe eee 
Maintenance helpersccecsc-coscccesccessreveseserese 
Primerman (handicapped) ...ccccccccccccccccvvvcceres 


MUCKOY occ veccccccecnccccnccccccvccessceeressscesces 


Power department: 


o/c lokalah gale pare erarer ee arm ae ar nie reer are er a ee eee eer ee Ree ere oe ar ere 
ODELATOL. croccccreceveacescscccvevesccesesvovesoees 
Centrifuge man 
Piroman:'( SU CAM) 0% iein.s:s ain o-aielvaere eee e.G:.6 10 wie-5 4:0 5 /sin.c4iS 


MAM ce ccc erversccesereeereserecesensccesene 


Electrical department: 


TOO OMT o-oo iw ava 456 1e aw 6 0a Sos oS WO 01S O06 ah eee 
Journeyman electrician, ecssesccccsccvvcsevsevcescesses 
kth year avprentice electrician. cccaccccvcccsccres 
4c. year apprentice electrician. .ccecccrvecvccscsece 
ed yoar apprentice electrician. ..ccscccccccccccsees 
lst year apprentice electrician. ..cscoccccccsceccees 


Mechenical department: 
OLflor and pumper dOSS... cc ccevcscccccae 


Journeyman MACHINA St. cc ccrcccgecoecccsccccrecscccace 
J OUTNOY MAN: MOCHANLC ss s:s.5.6.6e\s bela wesc Cee Oeere eee ae a 


Journeyman automobile mechanic. CCR CHC CeCCOoORESCEO OC OL. 


Joumnoyman blacksmith. .ccccraccvasstvecvobovcvesses’ 
Advanced APPLENtACeseerevovecvvcccccesoeserererices 


Journeyman! 8 NEIGH vaiees outa ew aeisens usateaneeea” 


No. 1 shaft NOLSTMAN. oe aacsaccncccsrcesscvscccscens 
No. 2 shaft NODS UMA 6.6 aise sb ene Cathe erie e Gels wee oes 


Lampman. 0000000000000 0 0,0.4,0 ener reoveresere evceoocscecseo | 


Dragline Operator... © 0 0 0.0.0.0.0:0:0 eee oe Oe BO eH EO OCHO LCS 


Caterpillar Operator. ceccccccccccccvsvcccessescccves 


Oiler and pumper... Ceoeeceosevsessoogesees'oeceeeeeeseee 


Oiler (storage and loading) osneoeasveeweeoeve2s's eecoe @ee¢ ees o 
Automobile service METle pecs vssccecevscresvescesecces 
Oiler saa alc ah career ea . 


re er) 


“oN 8 8 @ 


Sampler laborer (new eC Gi lee it ale ease 
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Hourly rate 


SEEE SESS 


a 
ONO O 


e 
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ON 


1.53 


LCs. (DOLL 
Miscellanecus department: Hourly rate 
Truclz driver | while wor king ) @eeaeseoeaoeesesessveevn@ae~seevnevenvee 6 lie 5 
Common J labor departme | 


‘Laborer (present rier cOb)eeosececoeceaeseccesecs 1.16 


‘Laborer (new CMI CY OOS ic ws caw ssia Cae e seaaeum eases eee 
Leborer, while operating cement Mixer.csecscccccees 1.353 
Lebor er, while operating JACIKHANMO? . ccccccccccccces 155 


1s ‘In addition to above base rates, all employees who work on rotating 
shifts receive additional shift premium of 4 cents per hour Zor afternoon 
sift ana 3 cents ‘per hour for graveyard or night shift. 


ce All cmployeces also participate in a production bonus. For the 
calendar ycar 19)6 this bonus averaged 21.94 percent. | 


ORGANIZATION 


The mine organization of the Potash Division of the International Minerels 
& Chemical Corp. at their plant in Eddy County, N. Mex., consists of a general 
manager, who dirccts all company cperations in the district; a mine superin- 
tendent, wio directs all mine operations; a chief engineer, who supervisos 
ali engineering work; a superintendent of industrial relations, who supervises 
all work in comnection with employee relations; a safety engineer, who works 
uncer the supervision or the superintendent of industricl relations and who 
directs safety and ventilation work in the mine; and two mine foremen, several 
shift bossos, and several ieace bosses in the mine. Most ming labor is under 
the direct supervision of shift and face bosses. 


Owing to the isolated position of the plart, a large machine shop is min- 
tainea tnat can handle nesrly any mejor mechanical or electrical repair work. 
The concentrator, a large wearchouce, a powerhouso, «nd an office also are at 

ne plant. A ccmplete laboratory is near the main shaft, whore routine chemical 
and analytical work as well as research work is done. 


A lunch room mintaincd by the company is at the plant. Many employces 
eat 2 hot lunch there. A few houses are previded at the mine for essential 
workere, but most employees live in Cerlsbead and ride to and from work in their 
cwn cars cr in busees (& reguler bus line runs from Carlsbad to the mine). 


APPENDIX 


Mine Operating Data 


On the 900-foct level the rooms and breakthroughs are excavated for a 
width of 36 fect. The excavated height, which is a variable, averages 9.5 
feet at the present timo (last quarter 1947). Rooms and breakthroughs are 
undercut for about 8.25 feet. Thus, each round represents 2,822 cubic feet 
or 185 tons cf cre. The ectual time required to undercut a 46-foot face 
averages €0 minutes, whereas the sverago feet cut per undercutter machine shift 
fg 132. Time spent per shift in actual cutting amounts to 3 hours 11 minutes, 
leaving 3 heures 53 minutes for travel time, servicing machines, moving equip- 
ment, ae 
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Drilling epereations are conducted by a crew of two or throé drillers 
drilling a 36-foot fate. Forty’ or 50° holes are required to drill such a face, 
4 or 5 holes to the vertical row, depending upon the height of the faco. Rows 
are unifornly spaced four feet apart (fig. 17). Forty-six holes are drilled 
ver man-chift, requiring } hours 59 minutes. Two drillers can drill e 40-hole 
face in 1 hour 48 minutes. 


Mucking is done by one man operating a loading machine that discharges 
the ore into a battcry-powered shuttle car on the 900-foot level or into a 
trolley-cable-reol-typo shuttle car on the 800. Two, thrce, or four shuttle 
cars are essigned to each loading machine. At times, depending on the con- 
dition of the mick pile, a loader can load at the rate of 7 tons in 50 seconds, 
In general, depending on the number of shuttle cars, length of haul, and height 
of back, a 36-font face can be mckod out in 55 to 75 minutes. Avorage loading 
time for leaders is 4 hours 29 minutes a shift, leaving 2 hours 34 minutes for 
travel time, servicing the machine, moving, etc. For the fourth quarter of 
1947, 617 tons of ore and waste were loaded per loading-machine shift on the 
900- foot level. 
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